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Background: Sustained social withdrawal in infancy may have organic and nonorganic causes and could hinder normal development. The Alarm Distress Baby (ADBB) scale is a widely validated screening tool of social withdrawal in children 2–24 months. The aim of the current study was to evaluate the full and modified ADBB in Nepalese infants in a community-based study.

Methods: We enrolled 600 infants who were video recorded during a pediatric examination. The 36 infants first enrolled were scored by an expert rater, and the subsequent 64 infants were scored by two trained staff with the full ADBB scale. Of the 600 enrolled infants, 597 videos (including the 100 infants scored with the full ADBB) were scored with the modified ADBB (m-ADBB) scale by the trained staff, with 7% double scoring. We measured the interrater agreement and psychometric properties of both scales.

Results: In the 64 infants scored with the full ADBB by two raters, the concordance correlation coefficients (CCCs) indicated poor interrater agreement. For the m-ADBB, the CCCs were better indicating acceptable agreement between raters. The greatest lower bound (GLB) for reliability coefficient for the full ADBB scored by an expert rater indicated good internal consistency, whereas the GLB coefficient for the m-ADBB indicated poorer internal consistency. The Spearman correlation coefficient between the total scores of the two versions was 0.82 (P < 0.001). Among the infants scored with the full ADBB, 25% had a score above cutoff (≥5). Scored with the m-ADBB in the full sample, 11.4% of the infants had a score above the suggested cutoff (≥2). In both versions, children achieved high scores on vocalization.

Conclusion: Our findings suggest that the m-ADBB is an acceptable approach to achieve adequate interrater agreement in a large community-based study in Nepal. Results indicate high prevalence of social withdrawal in this population. There are, however, uncertainties on the internal consistency of the scales in this setting, and the validity of the scales needs to be investigated further. More effective training strategies for administration and additional cultural-specific instructions could be important measures to explore before implementing the scale further in this setting.
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INTRODUCTION

Social withdrawal in infants when relating to others is a way to regulate the flow of interactions (Guedeney et al., 2013). While brief withdrawals from these interactions are considered normal, sustained withdrawal characterized by less positive behavior, such as lack of eye contact and smiles, utter sounds, and negative behavior such as self-stimulation, may be a warning sign for both organic and relationship disorders (Guedeney and Fermanian, 2001).

Social withdrawal can have both internal, such as temperamental and genetic, causes and external such as relational, causes. Sustained social withdrawal is, for instance, commonly seen in autism and in children with pervasive developmental disorders (Guedeney et al., 2013), but has also been linked to risk factors in the external environment such as maternal distress and postpartum depression symptoms (Braarud et al., 2013). Social withdrawal was observed in 4-, 8-, and 18-months-old Finnish infants whose parents were less interactive with their infants because of poor mental health (Mäntymaa et al., 2008). There are also studies demonstrating that premature birth and low birth weight are associated with social withdrawal at 6 (Braarud et al., 2013) and 12 months (Guedeney et al., 2012). Social-withdrawal behavior has been described in infants at risk of failure to thrive (Guedeney, 2007). In these infants, the insufficient growth is attributed to both organic causes, such as acute and chronic disorders, and nonorganic causes, which could be due to environmental influences, stimulation deprivation, and poor feeding techniques (Ross et al., 2017).

In the last decades, there has been an increased interest in early child development in low to middle income countries, that is, that a large proportion of young children from low-resource settings fail to reach the expected developmental milestones during their early childhood (Black et al., 2017). This has been attributed to the lack of nurturing care defined as “a stable environment that is sensitive to children’s health and nutritional needs, with protection from threats, opportunities for early learning, and interactions that are responsive, emotionally supportive, and developmentally stimulating” (Britto et al., 2016). In Nepal, which is among the least developed countries in the world with one-third of the population living below the poverty line (CBS, 2018), the life of vulnerable children is characterized by risks such as high degree of infections (MOHN, 2016), micronutrient deficiencies (Ulak et al., 2016), and lack of adequate stimulation and learning opportunities in their home environment (Shrestha et al., 2019). Sustained social withdrawal in infancy, independent of origin, may hinder normal child development through disturbances in social interaction with others (Guedeney et al., 2013). In this perspective, screening of social withdrawal could be beneficial for early detection of nonoptimal development in Nepalese infants.

The detection of social withdrawal may be challenging, however, and require skills and knowledge in infant mental health. A brief screening instrument can facilitate a more structured observation of the infant’s social behavior. In this context, the Alarm Distress Baby (ADBB) scale could be a relevant tool to assess withdrawal in infants 2–24 months of age (Guedeney and Fermanian, 2001). The scale is constructed to assess an infant’s social behavior during interaction with an unfamiliar person, such as a doctor, nurse, psychologist, or other health professionals during routine consultations.

The full ADBB scale examines social withdrawal through eight domains: facial expression, eye contact, general level of activity, self-stimulating gestures, vocalizations, briskness of response to stimulation, relationship with the observer, and the capacity to attract and maintain attention with the observer. Validity and reliability studies of the scale have shown good results (Guedeney et al., 2013). The face validity of the ADBB scale has been evidenced in many studies and across several countries (Guedeney et al., 2012; Smith-Nielsen et al., 2018), as well as in public health centers (Puura et al., 2010). In a study in well-baby clinics in Brazil, the interrater agreement was good, but the agreement was significantly higher between pediatricians [intraclass correlation coefficient (ICC) = 0.82] than between nurses (ICC = 0.61) (Lopes et al., 2008). The prevalence of social withdrawal at 12 months in a large prospective birth cohort study in France was 14% (Guedeney et al., 2012), whereas in a clinical population of human immunodeficiency virus–infected mother–infant pairs in South Africa, 31% of the infants were classified as socially withdrawn (Hartley et al., 2010). In the previous French cohort, scores on the ADBB scale at 1 year were associated with language and motor scores at the same age (Guedeney et al., 2016) and general ability (IQ) scores at 5–6 years (Guedeney et al., 2017).

Following a study on the ADBB scale in clinical practice in Australia, a modified version of the scale has been suggested. In this version, items of the full version that were highly correlated with other items were combined (i.e., briskness of response to stimulation and general level of activity) or removed (i.e., the capacity to attract and maintain attention with the observer). Items that were difficult to score were also removed (i.e., self-stimulating gestures) (Matthey et al., 2013). Hence, the modified ADBB (m-ADBB) examines social withdrawal through only five domains: facial expression, eye contact, vocalization, general level of activity, and relationship with the observer. The scale has a simpler mode of scoring than the full version with fewer response categories. The m-ADBB is straightforward and comprehendible, and it has been demonstrated that for both clinicians and researcher, interrater agreement can be easily reached through this version (Guedeney et al., 2013).

To our knowledge, there are no studies on social withdrawal in infants in South Asian countries, and thus, the feasibility of the scale is unknown in a Nepalese setting. In a large community-based clinical trial in Bhaktapur, Nepal, we enrolled 600 infants 6–11 months from April 2015 to February 2017 (Strand et al., 2017). Bhaktapur municipality is situated east of the capital Kathmandu and, as per the last census conducted in 2011, one of the most densely populated municipalities in Nepal where more than 80,000 people reside in 7 km2. During the enrollment procedures of the community-based trial, we made video films of the 600 infants and scored these with the full and modified versions of the ADBB scale. The main aim of the current study is to evaluate the feasibility of both versions of the scale in a large community setting with Nepalese infants. A second goal is to describe the prevalence of social-withdrawal behavior within Nepalese infants, using both the full and modified versions of the ADBB. Finally, the third goal of the study is to describe the profile of social-withdrawal behaviors of the Nepalese infants, as this is the first study of both scales in Asia.



MATERIALS AND METHODS


Study Setting and Participants

The study is part of a large population-based randomized placebo-controlled trial assessing the effect of vitamin B12 supplementation on infant’s growth and development. A total of 600 infants aged 6–11 months at enrolment were included in the original study. Field workers prescreened infants from the community and a nearby immunization clinic, and study supervisors or a physician screened the children for eligibility at the study clinic. We included mild to moderate stunted children (length for age <−1z score), with plans to reside in the study area or surrounding areas for at least 2 years, in which the caregiver consented for participation. Exclusion criteria were severe malnutrition, severe anemia (hemoglobin < 7 g/dL), systemic chronic illness, taking vitamin supplementation containing vitamin B12 in the last month, and any ongoing acute infections such as fever, diarrhea, and/or acute respiratory infection. Details of the original study are described elsewhere (Strand et al., 2017; Chandyo et al., 2018). The mean age of the 600 enrolled infants was 8 months, and 50% were males. The mean birth weight was 2,787 g, with one in every five born with low birth weight (<2,500 g). Most of the mothers (62%) were housewives or worked in agriculture, and 44% have completed school at the level of high school and above. More than two-thirds of the participating families were from the Newar ethnic group. Most of the infants were still breastfed at the time of enrollment. One-third of the infants were stunted (≤2 z score), and almost three-fourths of the infants had anemia after adjusting for the local altitude (hemoglobin < 113 g/L).

The study was approved by the Nepal Health Research Council (Reg 233/2014) and the Norwegian Regional Committee for Medical and Health Research Ethics (REC # 2014/1528). All participating parents signed a written informed consent form prior to enrollment and the video recording.



The Alarm Distress Baby Scale

The ADBB scale is an observational tool to assess sustained social withdrawal in young children between 2 and 24 months of age. A trained examiner needs an observation of 10–15 min to score the ADBB. The full ADBB scale includes eight items (Table 1). Each item is given a score of 0–4: absolutely normal behavior (0), slight abnormal behavior (1), clearly abnormal behavior (2), frankly abnormal behavior (3), and massively obvious abnormal behavior (4). The total possible score of the full ADBB is 32 with a minimum score of 0, and a higher score indicates that the infant displays more social-withdrawal behavior. The cutoff score is suggested to be greater than or equal to 5 based on studies in French infants (Guedeney et al., 2013).


TABLE 1. Overview of the full and modified Alarm Distress Baby (ADBB) scale.

[image: Table 1]The m-ADBB is a shorter version of the ADBB scale that includes only five items (Table 1). The items of the m-ADBB are rated with a three-point scoring format: satisfactory (0), possible problem (1) and definite problem (2), with the exception of the vocalization item, which is scored satisfactory (0) or possible problem (1) due to the fact that many infants may be quiet in an unfamiliar setting (Matthey et al., 2013). The scale is rated whenever the participating infant demonstrates his/her behavior with the caregiver or observer throughout the screening period, except for eye contact and relationship, which are rated only with the infant’s behavior toward the examiner. The total score of the m-ADBB is 9, with higher scores indicating more social-withdrawal behavior. The cutoff score is suggested to be greater than or equal to 2 based on studies in an Australian sample of infants (Matthey et al., 2013).

For both versions, a manual provides detailed instructions on the scoring procedures for each item. The scoring is generic and similar for all children within the age range of 2–24 months. Knowledge in normal development in young children is a prerequisite for ADBB raters.



Training, Standardization, and Certification

Prior to the study, four study staffs including two psychologists (IK and SR) and two pediatricians (MU and MS) participated in a 3-day hands-on training on the full ADBB and m-ADBB with the developer of the ADBB scale (AG). The training was followed by standardization exercises with an expert rater (HCB). First, the staff was given a set of nine training videos to rate individually. Feedback and comparisons with reference scores from the developer of the scale (AG) were given through supervisions with the expert rater. When each staff member scored the same as the reference score on caseness (below/above cutoff for social withdrawal, i.e., a score ≥ 5), the standardization process continued with scoring of infants enrolled in the Nepalese study, starting with the child who was first enrolled. Video recordings were scored individually by the staff and the expert rater. The supervision continued with the expert rater, but this time with the expert’s scores as reference scores. When acceptable agreement was reached, 10 consecutive enrollment videos with reference scores from the expert rater were used for certification. All raters scored the same infants, and scorings were compared with the scores of the expert rater to evaluate the reliability of the study staff. From the standardization and certification procedures, we have full ADBB scorings in the 36 infants who were first enrolled in the study, scored with reference scores from the expert rater.

Then, the trained and certified staff scored the consecutive enrolled 64 infants with the full ADBB scale, where each infant was scored by two raters individually. Because of poor interrater agreement between the newly certified staff in these scorings, we decided to score the total sample of 600 infants with the m-ADBB version. These 600 infants also include the 100 infants first enrolled to the study, previously scored with the full ADBB. In this process, after a refreshment workshop, the videos were scored one-by-one by three raters, with double scorings in 45 infants (7.5%) by the fourth rater (Figure 1). All the scores were done independently, and the final scores were submitted confidentially. The expert rater was not involved in the m-ADBB scorings.
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FIGURE 1. Flowchart of the 600 enrolled Nepalese infants and the number of modified and full ADBB scorings in the study.




Procedure

Infants were video recorded in the enrolment procedure during interaction with a study supervisor or physician in the presence of a caregiver. During this procedure, the caregiver received information on the study, and infant length and weight were taken. During the examination, infants were engaged in social interactions with the examiner. To make the assessment as uniform as possible, we had guidelines on how to structure the situation. It was made sure that the infants were well fed and not sick and sleepy. We used the same well-lit room for all assessments where the examiners were seated in the same position in the eye level of the child. The number of staff present was kept as low as possible during the video recordings, and the duration of the films was kept to more than 10 min.



Statistical Analyses

Categorical variables are described by frequencies (number) and percentages, and the continuous variables by mean (standard deviation) and range. To estimate the interrater agreement, we used the concord command in Stata to calculate the concordance correlation coefficients (CCCs) between raters for the full ADBB and m-ADBB (Lawrence and Lin, 1989). The CCCs between the trained and certified staff when scoring the full ADBB in 64 infants were poor, and we used only the scores of the 36 infants scored by the expert rater in the further analyses. Because of the skewed distribution of the items, we measured the internal consistency of the scales by the greatest lower bound (GLB) for reliability coefficient (Jackson and Agunwamba, 1977; Trizano-Hermosilla and Alvarado, 2016). The GLB has been considered a better measure of internal consistency than the Cronbach α, which has been criticized for underestimating reliability and not incorporating measurement errors (Sijtsma, 2009; Trizano-Hermosilla and Alvarado, 2016). Spearman correlation was used to estimate correlations between the total and item scores in each version and also between the five comparable items of the full ADBB and m-ADBB (i.e., facial expression, eye contact, general level of activity, vocalization, and relationship). Data were analyzed using Stata version 16 (Stata, College Station, TX, United States) and JASP (version 0.10.2).



RESULTS

Of the 600 enrolled participants, three did not have complete video recordings, and thus 597 infants were included for the m-ADBB scoring. We have data from three different scoring conditions: 36 infants were scored with the full ADBB by an expert rater; 64 infants were double-scored with the full ADBB by the four certified staffs; and finally, 597 infants (including the previous 36 and 64 infants) were scored with the m-ADBB individually by three certified staff, with 7.5% (n = 45) double scoring from the fourth rater (Figure 1). The demographic and clinical characteristics of the infants are described in Table 2.


TABLE 2. Baseline information of 600 Nepalese infants in the Alarm Distress Baby Scale study.
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Interrater Agreement of the Full and Modified ADBB

We examined the interrater agreement between the certified raters for both the full (n = 64) and m-ADBB (n = 45) (Table 3). The CCCs for the full ADBB scored in 64 infants were poor for both the individual items and the total score. An exception was the vocalization item in which the CCC indicated an acceptable interrater agreement. For the m-ADBB, the CCCs suggested an agreement ranging from moderate to excellent for three of the items and a good interrater agreement for the total score. The eye contact and general level of activity items had too little variation in the scores for the CCC to be calculated.


TABLE 3. Interrater agreement between raters in the full and modified Alarm Distress Baby (ADBB) scale in Nepalese infants.

[image: Table 3]


Internal Consistency of the Full and Modified ADBB

Tables 4 and 5 show the GLB for reliability coefficients for the total scores of the full (n = 36) and modified (n = 597) ADBB and the correlations between the total and item scores. The GLB coefficient for the full version scored by the expert rater was 0.74 indicating good internal consistency. In this scale, facial expression, eye contact, vocalization, relationship, and attraction were positively and significantly correlated with the total score. For the m-ADBB, the GLB coefficient indicated poorer internal consistency with a value of 0.46. In this scale, all items were positively and significantly correlated with the total score, although vocalization and facial expression showed the strongest correlations.


TABLE 4. Internal consistency of the full Alarm Distress Baby Scale in 36 Nepalese infants.

[image: Table 4]
TABLE 5. Internal consistency of the modified Alarm Distress Baby Scale in 597 Nepalese infants.
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Descriptive Statistics of the Full and Modified ADBB

Table 6 shows the mean (SD), range, and the number (%) of children with scores above cutoff in the full ADBB (n = 36) scored by the expert rater. The prevalence of social withdrawal (i.e., scores ≥ 5) using the full ADBB was 25%. The infants received high scores on the vocalization item.


TABLE 6. Mean (SD) and range of the Full Alarm Distress Baby (ADBB) scale scores (n = 36), % of children in each response category and number (%) of children scoring above cut off for social withdrawal.

[image: Table 6]Table 7 shows the mean (SD), range, and the number (%) of children with scores above cutoff in the m-ADBB (n = 597). According to this scale, the prevalence of social withdrawal in the Nepalese infants (score ≥ 2) was 11.4% in the total sample of infants. When we included only the 36 infants who also was scored with the full ADBB, the prevalence of social withdrawal scored with the m-ADBB was 19.4% (7 infants). The children also received high scores on the vocalization item in the modified version.


TABLE 7. Mean (SD) and range of the Modified Alarm Distress Baby (m-ADBB) scale scores (n = 597), % of children in each response category and number (%) of children scoring above cut off for social withdrawal.

[image: Table 7]The correlations between the total and items scores of the full (scored by expert rater) and modified (scored by three certified staff) ADBB for the 36 infants first enrolled in the study are shown in Table 8. Except for the eye contact item, the correlations between the total and item scores of the two versions were highly significant (Table 8).


TABLE 8. Correlation between the full and modified ADBB items in 36 Nepalese infants.
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DISCUSSION

This is the first Asian study evaluating the use of the two versions of the ADBB scale for the assessment of social withdrawal in Nepalese infants 6–11 months of age in a community-based study setting. Four raters were certified to perform the ADBB scoring. For the full ADBB scale, the interrater agreement between these raters was poor, whereas the agreement for the modified and simplified version of the ADBB was good. The GLB for reliability coefficient of the full ADBB scale scored by an expert rater in 36 infants indicated that the scale has satisfactory internal consistency. The prevalence of social withdrawal assessed with this version was 25%. The GLB coefficient of the modified version scored by certified raters suggested poorer internal consistency in the full sample of 597 children, and scores suggest a prevalence of social withdrawal of 11.4%. The total scores of the two versions were highly correlated. For both versions, the infants received high scores on vocalization, which means that the study infants vocalized less than what is expected in infants from populations where the ADBB scales were developed.

The certified staff achieved better interrater agreement when using the m-ADBB compared to the full ADBB scale. The m-ADBB was developed as a simplified version of the full scale where items that were difficult to score and highly correlated with each other were removed (Matthey et al., 2013). The number of items in the modified version is five compared to eight in the full version. In addition, the scoring criteria are easier, with only three alternatives in the modified version compared to five in the full. One of the aims of the modified version was to simplify the scoring in order to enhance the interrater agreement (Guedeney et al., 2013; Matthey et al., 2013). In accordance with the current findings, previous studies from Australia and South Africa have shown promising interrater agreement using the m-ADBB (Guedeney et al., 2013; Durandt, 2014).

Interrater agreement is a way of quantifying the degree of agreement between raters demonstrating consistency of the scorings (Hallgren, 2012). Low interrater agreement indicates that there is a large amount of measurement errors adding noise to the measurements. As a result, there is an increased probability of type II errors. Acceptable interrater agreement on measurements is accordingly a prerequisite for high-quality research involving quantifications of observations. There could be many reasons for low interrater agreement in a study, including poor psychometric properties of the scale, poorly trained raters. and difficulty in observing and scoring the behavior of interest (Hallgren, 2012). In contrast to our study, there are previous studies that have shown that it is possible to reach acceptable agreement with the full ADBB scale and moreover that the psychometric properties of the scale are good (Guedeney et al., 2013). Although the raters in the current study received a comprehensive training and standardization in order to be certified raters, the poor interrater agreement could indicate that there were difficulties and unclarities in using the scale to evaluate the social behavior of these Nepalese infants. Cultural differences in the understanding of child development could be part of the explanation, and thus more or perhaps a different training content could be necessary to achieve acceptable interrater agreement in this setting. The comparably better CCCs on the modified version with a lower number of items and scoring alternatives demonstrate that the interrater agreement can be improved when the complexity is reduced. Hence, the m-ADBB scale may be a better choice to achieve reliable measures of infant social withdrawal in the current study setting.

We assessed the internal consistency of both the full and modified versions by calculating the GLB for reliability coefficient and by examining the correlations between the total and item scores within each version. The GLB coefficients suggest good internal consistency of the full version scored by the expert rater, whereas the internal consistency of the modified version is poorer. It should be noted that the GLB coefficient has been criticized for overestimating values and that the risk of overestimation increases with lower sample size and larger numbers of items (Oosterwijk et al., 2016). Hence, we cannot rule out that the higher GLB coefficient of the full version could be explained by a lower sample size (36 infants) and that there are more items (8 items compared to 5) in the calculations and not due to that the internal consistency is better. On the other hand, the comparably higher internal consistency of the full version may be due to the fact that the expert scores were used for this calculation. Using the scores in the 64 infants scored by the trained staff would most likely have yielded scores indicating lower internal consistency of this scale. Cultural differences between professionals in the field of child development from Asian and westernized societies may have implications for the understanding of social behavior in infants. Although following a comprehensive procedure of training and standardization in the current study, the consequences of these cultural differences could be that different and more comprehensive training procedures are needed to achieve reliable and valid ADBB measures in an Asian setting.

In the correlation matrices, we see that, for both scales, vocalization is the item that is most strongly correlated with the total score. For the m-ADBB, this item is followed by facial expression, whereas the remaining items are correlated with the total score to a lesser degree. Accordingly, it seems that in our study it is vocalization and facial expression that determine most of the total m-ADBB score, which could explain the low GLB coefficient of the scale in this setting. The discrepancy may be due to the fact that the vocalization and facial expression items are in our impression, the most objective items to score, and thus the loading on the total score differs from that of the other items. Lack of internal consistency of a scale could question the validity of findings in terms of what the scale is measuring. Taken together, our result suggests that this uncertainty exists for both the full and modified versions of the ADBB in this setting (Oosterwijk et al., 2016).

The strong and statistically significant correlation between the total score of the full and modified versions is an important finding in this context. The correlation demonstrates that when the score of the full version increases, indicating more social withdrawal in the infant, that is also true for the modified version. More studies examining the validity of the scales, for instance, in how the total and subscale scores of both versions are related to other known risk factors for early child development in this population, are warranted.

Our results found a prevalence of social withdrawal of 25% in the 36 infants scored with the full ADBB version and of 11.4% scored with the modified version in 597 infants. Interestingly, the prevalence measured by the m-ADBB increased to 19.4% when the analyses were restricted to the 36 children who were also scored by the full version. This suggests that in these 36 infants the prevalence of social withdrawal was higher than in the total sample of 597 infants. The prevalence of social withdrawal assessed by the full version in the total sample is not known. To the best of our knowledge, the full and modified versions have not been much used in the same sample of children before. We see a marginal difference between the versions in the prevalences in the first enrolled 36 infants. Some of the explanation for this difference could be that because the modified version is a cruder measure, its accuracy is poorer than for the full version. More studies are needed to understand this difference fully.

The prevalence of social withdrawal among these Nepalese infants is high, in particular using the full ADBB in the 36 first enrolled infants, compared to previous studies in other cultural settings. In a French cohort study in 12-month-old children of both full-term and premature infants, the prevalence of social withdrawal was 14% using the full ADBB (Guedeney et al., 2012), which is considerably lower than when we use the full version. The prevalence among moderate preterm infants from Norway was fairly low (3.5%) at 9 months of age (Braarud et al., 2013), whereas the prevalence rates in an Israeli study were 38.9% in a clinical group and 11.6% in a control group (Dollberg et al., 2006). Our study participants, although not from a clinical population, face a range of risk factors for nonoptimal development such as micronutrient deficiencies (Ulak et al., 2016), infectious diseases (MOHN, 2016), and the lack of stimulation and learning opportunities (Shrestha et al., 2019). In the current study, these risks are attenuated by the fact that we were targeting children at risk of stunting (length for age z score < −1), which is a well-established risk factor for adverse early child development (Black et al., 2017). Furthermore, children at risk of stunting are more likely to live in families from comparably low socioeconomic settings. Taking these risks into consideration, we would expect higher prevalence of social withdrawal in the current population than in populations from high-income countries. One study from South Africa has used the m-ADBB in 83 mother–infant HIV-infected pairs from a low-resource setting which may be more comparable to the Nepalese setting (Durandt, 2014). In this study, the prevalence of social withdrawal is suggested to be 31% using a cutoff of 2, which is considerably above the prevalence found in the current study. Although a high-risk population, we do not target a clinical population, which may explain some of the differences. There are no previous studies evaluating the ADBB scales in Nepal, and more studies are needed to establish the prevalence of social withdrawal in infants from this setting.

The high scores in the vocalization domain both in the full and modified versions should be noted, indicating low levels of vocal utterances in these Nepalese children. We have recently published findings from the same study children, indicating lower performance than expected on expressive language based on US norms measured by the Bayley Scales of Infant and Toddlers Development, third edition (Ranjitkar et al., 2018). The low levels of vocalization may be due to cross-cultural differences, such as being more reserved in the face of strangers or that caregivers are less talkative with their children in this setting compared to in Western societies. Moreover, children in a Western setting are often used to deal with strangers more frequently, for example, by using daycare facilities. Previous findings from the current population suggest that mothers lack knowledge on child development and that most of the mothers are unaware of age-appropriate simple cognitive stimulations to their children, such as talking to the child, showing colorful toys, or shared reading (Shrestha et al., 2019). A study from a different region of Nepal shows that early child development is associated with the home environment, including the verbal responsiveness of the caregiver (Parajuli et al., 2015). These factors could provide some insight to the low levels of vocalization on the ADBB scorings.

Strengths of the study are the large sample size in a well-conducted community-based trial. The raters (two pediatricians and two psychologists) were trained by the developer of the ADBB scale and an expert rater. Furthermore, the raters are experts in child development and have previous experience in infant assessment, as well as in the systematic thinking required for large research projects. As we enrolled infants at risk of stunting, our sample does not fully reflect a general population, which limits the transferability of our results to the Nepalese population as a whole. Other limitations of the study include that participating infants were in different age groups (6–11 months) during screening, and we have no repeated measures to further assess the reliability of the measures. Moreover, the m-ADBB scorings also included the infants who were scored with the full version. Thus, some of the 45 infants who were double scored to measure interrater agreement of the modified version may also have been scored with the full version by the trained staff, which could have implications for the accuracy of scorings and be part of the explanation to the improved agreement between raters. Finally, for the m-ADBB, we do not have expert scorings to use as reference scores.



CONCLUSION

The current study suggests that the modified version of the ADBB scale is an acceptable approach to achieve adequate interrater agreement in a large community-based study in Nepal. The scores suggest high levels of social withdrawal in these Nepalese infants. Based on the results, however, there are uncertainties on the internal consistency of both scales, and the validity of the scales needs to be examined in future studies. More effective training strategies for administration and additional cultural-specific instructions could be important steps to take before the scale is widely used in this context.



DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to the corresponding author.



ETHICS STATEMENT

The study was reviewed and approved by the Nepal Health Research Council (Reg 233/2014) and the Norwegian Regional Committee for Medical and Health Research Ethics (REC # 2014/1528). Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

TS, IK, and RC designed the study. RC, MU, SR, MS, and LS conducted the research and were responsible for the field implementation. MU, SR, MS, IK, and HB were responsible for scoring ADBB and standardization. MU and IK analyzed the data and interpreted the results. MU, TS, and IK had primary responsibility for the final content. All authors read and approved the final manuscript.



FUNDING

This study was funded by the Thrasher Research Fund (award 11512) and GC Rieber Funds.



ACKNOWLEDGMENTS

We acknowledge the Thrasher Research Fund (award 11512) for support of the study, all participant children and parents for giving their valuable time. We also thank Prakash S. Shrestha, Siddhi Memorial Foundation for the collaboration in the conduct of the study, and finally, all the field staff, data management team and supervisors, especially Chandrawati Chitrakar and Bimala Karmacharya for their contribution in examining children and recording videos for the ADBB scorings.



REFERENCES

Black, M. M., Walker, S. P., Fernald, L. C., Andersen, C. T., DiGirolamo, A. M., Lu, C., et al. (2017). Early childhood development coming of age: science through the life course. Lancet 389, 77–90. doi: 10.1016/s0140-6736(16)31389-7

Braarud, H. C., Slinning, K., Moe, V., Smith, L., Vannebo, U. T., Guedeney, A., et al. (2013). Relation between social withdrawal symptoms in full-term and premature infants and depressive symptoms in mothers: a longitudinal study. Infant Ment. Health J. 34, 532–541. doi: 10.1002/imhj.21414

Britto, P. R., Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G., Vaivada, T., et al. (2016). Nurturing care: promoting early childhood development. Lancet 389, 91–102. doi: 10.1016/S0140-6736(16)31390-3

CBS (2018). National Economic Census-2018, Provincial Report. Kathmandu: Central Bureau of Statistics.

Chandyo, R. K., Ulak, M., Kvestad, I., Hysing, M., Shrestha, M., Ranjitkar, S., et al. (2018). Cobalamin and folate status among breastfed infants in Bhaktapur. Nepal. Nutrients 10:639. doi: 10.3390/nu10050639

Dollberg, D., Feldman, R., Keren, M., and Guedeney, A. (2006). Sustained withdrawal behavior in clinic-referred and nonreferred infants. Infant Ment. Health J. 27, 292–309. doi: 10.1002/imhj.20093

Durandt, N. D. (2014). Outcome of Home- Visiting Intervention to Improve Social Withdral Assessed with the m-ADBB in Six-Month Old Infants in Khayelisha, Cape Town: A Cluster Randomised Controlled Trial. Ph D. Available at: http://scholar.sun.ac.za

Guedeney, A. (2007). Withdrawal behavior and depression in infancy. Infant Ment. Health J. 28, 393–408. doi: 10.1002/imhj.20143

Guedeney, A., Doukhan, S., Forhan, A., Heude, B., Peyre, H., Group, E. M.-C. C. S., et al. (2017). To which extent social withdrawal at the age of 1year is associated with IQ at 5-6years old? Results of the EDEN mother-child cohort. Eur. Child Adoles. Psychiatry 26, 1343–1350. doi: 10.1007/s00787-017-0988-9

Guedeney, A., and Fermanian, J. (2001). A validity and reliability study of assessment and screening for sustained withdrawal reaction in infancy: the alarm distress baby scale. Infant Ment. Health J. 22, 559–575. doi: 10.1002/imhj.1018

Guedeney, A., Forhan, A., Larroque, B., de Agostini, M., Pingault, J. B., Heude, B., et al. (2016). Social withdrawal behaviour at one year of age is associated with delays in reaching language milestones in the EDEN mother-child cohort study. PLoS One 11:e0158426. doi: 10.1371/journal.pone.0158426

Guedeney, A., Marchand-Martin, L., Cote, S. J., Larroque, B., and Group, E. M.-C. C. S. (2012). Perinatal risk factors and social withdrawal behaviour. Eur. Child Adolesc. Psychiatry 21, 185–191. doi: 10.1007/s00787-012-0250-4

Guedeney, A., Matthey, S., and Puura, K. (2013). Social withdrawal behavior in infancy: a history of the concept and a review of published studies using the alarm distress baby scale. Infant Ment. Health J. 34, 516–531. doi: 10.1002/imhj.21412

Hallgren, K. A. (2012). Computing inter-rater reliability for observational data: an overview and tutorial. Tutor. Quantit. Methods Psychol. 8:23. doi: 10.20982/tqmp.08.1.p023

Hartley, C., Pretorius, K., Mohamed, A., Laughton, B., Madhi, S., Cotton, M. F., et al. (2010). Maternal postpartum depression and infant social withdrawal among human immunodeficiency virus (HIV) positive mother-infant dyads. Psychol. Health Med. 15, 278–287. doi: 10.1080/13548501003615258

Jackson, P. H., and Agunwamba, C. (1977). Lower bounds for the reliability of the total score on a test composed of non-homogeneous items: I: algebraic lower bounds. Psychometrika 42, 567–578. doi: 10.1007/BF02295979

Lawrence, I., and Lin, K. (1989). A concordance correlation coefficient to evaluate reproducibility. Biometrics 45, 255–268.

Lopes, S. C. F., Ricas, J., and Mancini, M. C. (2008). Evaluation of the psychometrics properties of the alarm distress baby scale among 122 Brazilian children. Infant Ment. Health J. 29, 153–173. doi: 10.1002/imhj.20169

Mäntymaa, M., Puura, K., Luoma, I., Kaukonen, P., Salmelin, R. K., and Tamminen, T. (2008). Infants’ social withdrawal and parents’ mental health. Infant Behav. Dev. 31, 606–613. doi: 10.1016/j.infbeh.2008.07.005

Matthey, S., Črnčec, R., Hales, A., and Guedeney, A. (2013). A description of the modified alarm distress baby scale (m-ADBB): an instrument to assess for infant social withdrawal. Infant Ment. Health 34, 602–609. doi: 10.1002/imhj.21407

MOHN (2016). Ministry of Health, Nepal; New ERA; and ICF. 2017. Nepal Demographic and Health Survey 2016. Available at: https://www.dhsprogram.com/pubs/pdf/fr336/fr336.pdf (accessed June 29, 2020).

Oosterwijk, P. R., van der Ark, L. A., and Sijtsma, K. (2016). “Overestimation of reliability by Guttman’s λ 4, λ 5, and λ 6 and the greatest lower bound,” in Proceedings of the 81st Annual Meeting of the Psychometric Society, Asheville, NC.

Parajuli, R. P., Fujiwara, T., Umezaki, M., and Watanabe, C. (2015). Home environment and cord blood levels of lead, arsenic, and zinc on neurodevelopment of 24 months children living in Chitwan Valley, Nepal. J. Trace Elem. Med. Biol. 29, 315–320. doi: 10.1016/j.jtemb.2014.08.006

Puura, K., Mantymaa, M., Luoma, I., Kaukonen, P., Guedeney, A., Salmelin, R., et al. (2010). Infants’ social withdrawal symptoms assessed with a direct infant observation method in primary health care. Infant Behav. Dev. 33, 579–588. doi: 10.1016/j.infbeh.2010.07.009

Ranjitkar, S., Kvestad, I., Strand, T. A., Ulak, M., Shrestha, M., Chandyo, R. K., et al. (2018). Acceptability and reliability of the bayley scales of infant and toddler development-III among children in Bhaktapur, Nepal. Front. Psychol. 9:1265. doi: 10.3389/fpsyg.2018.01265

Ross, E., Munoz, F. M., Edem, B., Nan, C., Jehan, F., Quinn, J., et al. (2017). Failure to thrive: case definition & guidelines for data collection, analysis, and presentation of maternal immunisation safety data. Vaccine 35(48 Pt A), 6483–6491. doi: 10.1016/j.vaccine.2017.01.051

Shrestha, M., Ulak, M., Strand, T. A., Kvestad, I., and Hysing, M. (2019). How much do Nepalese mothers know about child development? Early Child Dev. Care 189, 135–142. doi: 10.1080/03004430.2017.1304391

Sijtsma, K. (2009). On the use, the misuse, and the very limited usefulness of Cronbach’s alpha. Psychometrika 74:107. doi: 10.1007/s11336-008-9101-0

Smith-Nielsen, J., Lonfeldt, N., Guedeney, A., and Vaever, M. S. (2018). Implementation of the alarm distress baby scale as a universal screening instrument in primary care: feasibility, acceptability, and predictors of professionals’ adherence to guidelines. Int. J. Nurs. Stud. 79, 104–113. doi: 10.1016/j.ijnurstu.2017.11.005

Strand, T. A., Ulak, M., Chandyo, R. K., Kvestad, I., Hysing, M., Shrestha, M., et al. (2017). The effect of vitamin B12 supplementation in Nepalese infants on growth and development: study protocol for a randomized controlled trial. Trials 18:187. doi: 10.1186/s13063-017-1937-0

Trizano-Hermosilla, I., and Alvarado, J. M. (2016). Best alternatives to Cronbach’s alpha reliability in realistic conditions: congeneric and asymmetrical measurements. Front. Psychol. 7:769. doi: 10.3389/fpsyg.2016.00769

Ulak, M., Chandyo, R. K., Thorne-Lyman, A. L., Henjum, S., Ueland, P. M., Midttun, O., et al. (2016). Vitamin status among breastfed infants in Bhaktapur, Nepal. Nutrients 8:149. doi: 10.3390/nu8030149

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Ulak, Ranjitkar, Shrestha, Braarud, Chandyo, Shrestha, Guedeney, Strand and Kvestad. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-11-02025-t007.jpg
Items Mean (SD) Range N (%) above cutoff Scores of the m-ADBB

Satisfactory (score =0)  Possible problem (score =1)  Definite problem (score = 2)

Facial expression 0.15 (0.36) 0-2 85.6% 14.2% 0.2%
Eye contact 0.04 (0.21) 0-2 96.4% 3.3% 0.4%
Activity level 0.02 (0.14) 01 98% 2% 0%
Vocalization 0.39 (0.49) 0-1 60.8% 39.2% -
Relationship 0.03(0.16) 0-1 97.5% 2.5% 0%
Total score 0.63 (0.7) 0-5 68 (11.4%)?

aCutoff: total m-ADBB > 2.





OPS/images/fpsyg-11-02025-t008.jpg
Items

Facial expression

Eye contact with examiner
General level of activity
Vocalization

Relationship with examiner
Total score

Spearman p (95% CI)

0.67 (0.44, 0.82)
0.24 (-0.10, 0.53)
0.60 (0.34, 0.78)
0.89 (0.79, 0.94)
0.54 (0.25, 0.74)
0.82(0.68, 0.91)

<0.001

0.160
<0.001
<0.001
<0.001
< 0.001





OPS/images/fpsyg-11-02025-t005.jpg
n GLB?

Between-item correlations®

1 2 8 4 5
Items Total score  Facial expression Eye contact General level of activity Vocalization Relationship
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Items Mean (SD) Range N (%) above cutoff Scores of the full ADBB
No abnormal Slightly Clearly Frankly Obvious
behavior abnormal abnormal abnormal abnormal
(score = 0) behavior behavior behavior behavior
(score = 1) (score = 2) (score = 3) (score = 4)
Facial expression 0.55 (0.77) 0-3 68% 31% 0.08% 0.02% 0
Eye contact 0.33(0.47) 0-1 67% 33% 0 0 0
Activity level 0.13(0.47) 0-1 86% 24% 0 0 0
Self-stimulation 0.08 (0.36) 0-2 94% 1% 1% 0 0
Vocalization 1.55(1.0) 0-3 25% 13% 42% 20% 0
Briskness of response 0 0-0 75% 19% 6% 0 0
Relationship 0.30 (0.57) 0-2 75% 19% 6% 0 0
Attraction 0.36 (0.68) 0-2 75% 24% 6% 0 0
Total score 0.33(0.68) 0-10 9 (25%)2

aCutoff: total full ADBB > 5.
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2 Eye contact —0.07 (-0.31, 0.17) 2 Eye contact® -
3 General level of activity 0.10 (—0.14, 0.34) 3 General level of activity® —
4 Self-stimulation —0.03 (-0.21, 0.15)
5 Vocalization 0.75 (0.65, 0.86) 4 Vocalization 0.93(0.88, 0.97)
6 Briskness of response to stimulation 0.00 (0.00, 0.25)
7 Relationship 0.13(-0.11,0.38) 5 Relationship 0.66 (0.50, 0.81)
8 Attraction 0.15 (0.00, 0.39)

Total 0.39 (0.18, 0.60) Total 0.81(0.71, 0.91)

aConcordance correlation coefficient. ®Between 1st and 2nd scorer. °No score due to perfect overlap.
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sion response
Total score 36 0.74° -
1 Facial 0.69 _
expression (<0.001)
2 Eye contact 0.63 0.50 —~
(<0.001) (0.002)
3 Activity level 0.30 0.09 0.06 =
(0.073) (0.592) (0.742)
4 Self-stimulation 0.21 0.23 0.34 -0.10 -
(0.216) (0.186) (0.041) (0.572)
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6 Briskness of = — — = — = -
response
7 Relationship 0.67 0.53 0.56 0.12 0.13 0.28 =
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aGreatest lower bound for reliability coefficient. ®Spearman p. °Briskness of response was constant and dropped from the analysis.
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Mother’s age

Literacy of mother llliterate or up to grade 5
Grades 5-10
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Occupation of mother No working
mother/agriculture

Daily wage earner
Services/self-employed
Occupation of father No working/agriculture
Daily wage earner/abroad
Services/self-employed

Ethnic group Newar
Other
Socioeconomic status Family staying in joint family

Family residing in rented
house

<2 rooms in use by the
household

Kitchen and bedroom same
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Remittance from abroad
Drinking water supply Bottle/jar water

Tap water/tanker supply

Well, hand pump, or other
Type of cooking fuel Firewood/kerosene
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Electricity

n (%)/Mean (SD)

8 (£1.7)
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113 (18.8%)
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